THE electrocardiogram has become so well established in diagnosis that no heart examination can be considered complete without its use.' The only doubt as to the reliability of this method of diagnosis in the Bantu races has been cast by Grusin,2 who described tracings, abnormal by accepted standards, in large numbers of sick and healthy individuals of this race. He considered that these changes mimicked those found in myocardial infaretion, acute cor pulmonale, acute pericarditis, and left ventricular hypertrophy; these changes were found in 22 per cent of healthy nurses, in 63 per cent of consecutive noneardiae medical admissions, and in 63 per cent of consecutive cardiac admissions. He considered these changes to be functional in origin and suggested that they were due to a persistence of the juvenile pattern or to some effect of malnutrition. Whatever the cause of these abnormalities, their occurrence on such a large scale, if correct, must lead to distrust of the electrocardiogram as a diagnostic tool in this race and, in view of the current interest in the supposed freedom of the Bantu from coronary disease, would confuse the position even more.
We are unable to accept Grusin's findings and are satisfied that the electrocardiogram is a valuable diagnostic aid in Bantu heart disease. In support of this statement we produce in this paper evidence of its reliability, but before describing our results we wish to comment on Grusin 's findings, which he classified into the 3 following patterns.
From Edendale Hospital, Pieteirmlaritzbui g, Natal, South Africa. Pattern 1. Deeply inverted T waves, usiially, but not always, confined to the right precordial leads with depression of J and an upwardly bowed S-T segment, the T wave ending in a hump before settling to the isoelectric line. This pattern occurred in 14 per cent of healthy nurses, 34.1 per cent of cardiac cases, and 53.9 per cent of noneardiae medical admissionls.
Pattern7i 2. Elevation of the S-T segment and a tall bold T wave with a slowly rising ascending limb and a sharply falling distal limb ending in a U wave. These features were almost invariably confined to the left precordial leads. This pattern occurred in 4 per ceit of healthy nurses, 29.3 per cent of cardiac patients, all(l 25.2 per cent of noncardiac patients.
Pattern 3. This covered the wide range from the loss of the normal concavity of the S-T segment with rounding of the peak of the T wave to complete flattening of this wave. No details were given as to the leads in which these changes were found. This pattern occurred in 4 per cent of healthy nurses, none of cardiac eases, and 4 per cent of noncardiac patients.
These patterns thus embrace most changes in the precordial end deflection, ranging from tall, upright T waves with elevated S-T segments, through flattening of the T wave, to inverted T waves with depressed S-T segments, or raised S-T segments. This last observation was not commented upon by Grusin but is shown in his illustrations.
Of the 250 subjects studied by Grusin, only 30 were in (good health; the remainder con-WOODS, LAURI E 4 This would indeed appear to be the case as, of the 11 examples illustrated, no fewer than 9 patients were suffering from infections that included typhoid fever, pneumonia, acute bronchitis, and pleural effusion. In some of these, myoearditis would seem difficult to exclude. In the group of 41 cardiac patients, it appears impossible to accept that electrocardiographic patterns resembling those found in heart disease can be ascribed to functional rather than organic causes in the absence of autopsy proof or details of the nature of the cardiac lesions known to be present.
It would seem that only in the control group could these changes properly be ascribed to functional causes, but here lack of full information on the extent of the T-wave inversions leaves doubt as to the significance of these changes. There is clearly a great difference in importance between T-wave inversion in the right precordial leads, and inversion of the T in the left precordial leads.
In the case of the former, inversion of the T as far across as V4 may be normal when accompanied by an rS, or RS, pattern.4 Such a persistence of the juvenile pattern is found in other races, such as the American Negro,' and in the Puerto Rieans,6 and is accepted not to be organic. Pattern 2 is admittedly similar to that found in the early stages of acute pericarditis, but in the control group serial studies did not show the subsequent changes found in this disease, and differentiation could thus have been made without great difficulty.
Pattern 3 covers sueh a wide range of Twave changes that the finding of only 2 instances of this variegated pattern in the control group appears scarcely to justify its inclusion as a special pattern.
As part of our larger study of heart disease in the Bantu it was necessary to clarify the value of the electrocardiogram in these people, and al investigation was carried out of the tracings in health and heart disease.
MUETHODS AND MATERIAL
Control Group. Fifty healthy female nurses between 21 and 38 years of age, and 50 healthy male nurses and orderlies, of ages between 19 and 36, were used as controls. In addition to physical, radiologie, and electrocardiographic examinations various blood investigations were carried out. These included estimation of the serum electrolytes, liver function tests, complete blood counts, and the Wa.issermiiann reaction.
Cardiac Group. The electrocardiograms of 100 cardiac patients were studied. No cases were included in which the clinical diagnosis appeared to be doubtful and in 18 instances postmortem or operative proof was obtained. Cases with the possibility of more than 1 etiologic factor were excluded, e.g., hypertension complicating pulmonary heart disease, and in view of the possibility of complicating isehemia from involvement of the coronary arteries or their ostia by atherosclerosis or syphilis, no ease giving a history of exertional precordial pain was included. With 4 exceptions but it is realized that in the measurements of the minute fractions of time and distance a certain amount of "observer error" must creep in, particularly in estimation of the duration of the QRS and Q-T intervals.
RESULTS

Control Group
On the whole, the tracings were normal by accepted standards; the 5 per cent showing deviations are discussed below. Excepting sinus arrhythmia no abnormalities of rhythm were found. The duration of the QRS tended to be short, ranging from 0.04 to 0.08 second with an average in both sexes of 0.06 second. The Q-T interval averaged in males 39.7 seconds and in females 38.8 seconds, figures not unlike those obtained in other races.
Abnormalities in Control Group. Partial heart block was seen in 1 male, the P-R interval being 0.28 second. It seems probable that some undiagnosed pathology was present, but he left our service before further investigations could be carried out.
The precordial T wave was inverted as far across as V3 in 1 female. In an additional female and in 1 male, the T wave was inverted in leads V1 and V2. An rS or RS pattern accompanied all these T-wave inversions. The electrocardiograms were repeated at a later date and leads were taken in addition to the V leads. It was found that all the leads showed upright T waves with the exception of 1 in the female who showed inversion of the T wave as far across as V3.
Grusin's pattern 2 was seen in 2 males in leads V4 and V5 only; the pattern persisted unchanged for more than 6 months.
Cardiac Group
The causes of the heart diseases under study have been given in table 1. Table 2 shows the electrocardiographic changes found in diseases where the lesions caused hypertrophy of 1 or more chambers of the heart, while table 3 gives the findings in cases where the heart muscle was damaged either by ischemia or by infarction.
Changes due to Hypertrophy. With the few exceptions mentioned below, the findings WOODS, LAURIE fig. 2) .
The other 2 infarcts occurred in men aged 31 and 44 years respectively. In one case a large infarct near the apex was associated with a left bundle-branch block; in the other a large anterior infarct of the left ventricle was associated with classical electrocardiographic changes.
DISCUSSION
From our study of the electrocardiogram of the healthy, normal Bantu it appears that, with few exceptions, the patterns do not differ to any significant extent from those in other races. We agree with Grusin that in health the patterns he described are probably due to functional causes and are of no significance.
In our admittedly small series of 100 cases of cardiac disease few differences from the disease pattern in other races were found, and these, it would seem, could be accounted for by misdiagnosis rather than by any racial trait, the error lying more likely with the observer than with the electrocardiogram.
Certain observations may be made on the suggesting specific types of heart disease are found, they must be given the same consideration as would be given were the changes found ini individuals of other races.
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